Expression of brain-derived neurotrophic factor, nerve growth factor, and heat shock protein HSP70 following fluid percussion brain injury in rats.
Traumatic brain injury can induce the expression of stress-related and neurotrophic genes both within the injury site and in distant regions. These genes may affect severity of damage and/or be neuroprotective. We used in situ hybridization to assess the alterations in expression of the heat shock protein HSP70, nerve growth factor (NGF), and brain-derived neurotrophic factor (BDNF) genes in rat brain following moderate fluid-percussion (F-P) injury at various survival times. HSP70 gene expression was induced at and surrounding the injury site as early as 30 min after trauma. This elevated signal spread ventrally and laterally through the ipsilateral cortex and into the underlying white matter over the next few hours. In addition, there was elevated expression in the temporal hippocampus. BDNF was strongly upregulated in the granular cells of the dentate gyrus and in the CA3 hippocampus 2-6 h after injury. Cortical regions at and near the injury site showed no response at the mRNA level. NGF mRNA increased over the granular cells of the dentate gyrus at early time points. There was also a weaker secondary induction of the NGF gene in the contralateral dentate gyrus of some animals. Cortical response was observed in the entorhinal cortex, bilaterally, but not at the injury site. All three of the studied genes responded quickly to injury, as early as 30 min. The induction of gene expression for neurotrophins in regions remote from areas with histopathology may reflect coupling of gene expression to neuronal excitation, which may be associated with neuroprotection and plasticity.